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FIG. 2B 



Application No.: 09/801,390 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801,390 Inventor(s):Bergh et al. 
Docket No. :2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No. : 09/801 ,3 90 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



.2 -Q o -o 
« H3 ~ ^ to in 

o co v tn\«oto\<o!n\(o})\ 



CO 




Application No. : 09/80 1 ,3 90 Inventor(s): Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801,390 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



10/47 




rZD 



FIG. 3A 



Application No.: 09/801,390 Inventors) : B ergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



11/47 




Application No.: 09/80 1 ,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



12/47 




Application No.: 09/80 1 ,3 90 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title; Parallel Flow Process Optimization Reactor 



13/47 




Application No.: 09/80 1 ,390 Inventors) :Bergh et ai. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



3691 



510 



14/47 




3690 *\ 



3680 



>3650 



3514 



FIG. 3G 



3681 




3680 



3514 



3516a 



FIG. 3H 



3514 



3651 



3650 



3514 




3649 3653 




FIG. 31 



3602 



Application No.: 09/801 ,390 Inventors): Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




FIG. 4A 



Application No.: 09/80 1 ,390 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801,390 Inventors) : Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 




Application No. : 09/80 1 ,390 Inventors): Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/80 1 ,390 Inventor(s):Bergh et aL 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801 ,390 Inventors) :Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801,390 Inventors) :Bergh et ai 
DocketNo.:2000-22RI 

Title: Parallel Flow Process Optimization Reactor 





Application No.: 09/80 1 ,390 Inventors): Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



22/47 




Flow Partioning/Mixing Chip 



MFC6 



Purge or Regen gas 



Purge/React switching valve 
(ex: VALCO diaphram 



2ndary (Uniform) 
FlowSplitting Chip 



600 




Individual 
Tubular 
Fixed bed 
Reactors 




=CX1= 



Hi-Temp 
Back Pressure 
Controller 



492 



545 



600 
J 



Row sensors 
GC injector 




1000 



Hi-Temp 
Back Pressure 
Controller 



FIG. 5C 



Application No.: 09/801,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



23/47 




FIG. 6 



Application No. : 09/80 1 ,390 Inventor(s):Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 




tmttm 




Application No.: 09/801,390 Inventors) :Bergh et al. 
Docket No. ;2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



Temperature 
Gradient 



Temperature 
Gradient 



£= 

92 
*o 

S 
o 

£ 

CO 

e 

a. 



ttttttttt 



E 
o 



o 

• o 



ttttttttt 



CM 



CO CO 

o o 
o o 

g §< 
■■si 

S a: 



CM 

o 



3£ 



O 



CD 
1^ 

CD 



o 
2 

CO 
CO 




2 
o 

e 

CO 

to 

e 

a. 





\ — 



















Temperature 
Gradient 



Temperature 
Gradient 



Application No.: 09/801 ,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/80 1 ,390 Inventors): Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 



27/47 




FIG. 8A 



Application No.: 09/801,390 Inventors): Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




ULt 

(20) 

FIG. 8B 



Application No.: 09/801,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No. : 09/80 1 ,390 Inventors ):Bergh et al. 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 



30/47 




FIG. 8D 



Application No.: 09/80 1 ,3 90 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



31/47 

lines of constant 
temperature 




T-gradient 



FIG. 8E 



Application No.: 09/801,390 Inventor(s):Bergh et a! 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



32/47 




Application No.: 09/801,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



33/47 



A 

O 



0R N 



B 

-O 



C=A+B 



A 

O 



* AND" 



FIG. 9B 



B 

-O 



C=A*B 



IWi l 'I I HiP 1 



Application No.: 09/801,390 Inventor(s):Bergri et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




CO 









Data 


ductlon 








a 


t 


c 






JGCtjO 




tr 


DC 







o 
o 

a> 






to 


.52 


nthes 


tr 




crT 



mam 



nnujiuii 



Application No.: 09/801,390 Inventors) : Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



in 



£2 -2 

So. 
E 

S 2 
g> 

"O "q> 
& 

o 

"o o 
© « 

CO _ 

S f 

» s 

o o 

<U ' 



■fi 



5 eg 



it 

o> Cr> o> o> 
•S .5 .5 *S 

CO CO CO Crt 

to to Co o5 
Q> 9? 9> 5> 



A 



A 



CO 

c 

•I 



1 

Q. JO CD 

5 g>l! o c 

^ o> E ° 

S ^ o . 



CD 
CQ 



EE 

a. 



CO 

-o 

CD 
CD 



a 

CD 

•o 

C 
CD 
O. 
CD 

■o 

O 

E 



CO 

CD 
CD 



.2 
a. 



o 

t*3 



O 



CD 



o c* to 35*0 
-S> ^ a> «2 



A 



o Q o 

CD*^ CD 

on -ten 



A 



♦p to 
o a 

fi 

o 



- - I»_ 
|? O 

'si 

CD •= 

II 



II 

o P 
Si. 



tJ.ES 
a p 

o 



Application No. : 09/80 1 ,390 Inventors) :Bergh et al. 
Docket No. :2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




FIG. 1 1 A 



Application No. : 09/80 1 ,3 90 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title; Parallel Flow Process Optimization Reactor 



o 

8 



in 
eg 
to 



<: 



CD 



o 



"5 



o 



to 



8 S 8 o 
s> $ 3 8 



I j I 1 l K 11 



CO 




Application No.: 09/801,390 Inventor(s):Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



38/47 



4532 4530 4534 




Application No.: 09/80 1 ,3 90 Inventors): Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 




Application No.: 09/801,390 Inventors) :Bergh et al 
Docket No. :2000-22Rl 

Title: Parallel Flow Process Optimization Reactor 



40/47 




FIG. 1 10 



Application No.: 09/80 1 ,390 Inventors) :Bergh et al. 
Docket No.:2000-22R1 

Title: Parallel Flow Process Optimization Reactor 



41/47 
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